Introduction
Bats play fundamentally important functional roles in ecosystems, including seed dispersal and the pollination of an enormous variety of plant species (e.g., Bolívar-Cimé et al. 2017) . In this context, frugivorous bats may make a major contribute to the succession and regeneration of tropical forests (Muscarella & Fleming 2007) . Bats also provide humans with a number of ecosystem services. Insectivorous bats may help to limit the populations of arthropods in agricultural landscapes, for example, and frugivores and nectarivores may contribute to the dispersal and reproduction of many crops (e.g., Williams-Guillén et al. 2016) .
With ca. 180 species (Reis et al. 2017) , Brazil has one of the most diverse bat faunas of any country in the world (Bernard et al. 2011 ). Most of these species (66.7%) occur in the Atlantic Forest biome (Graipel et al. 2017) . In this biome, seasonal variation in temperature appears to be the principal factor influencing the distribution of bats species (Stevens 2013) . Local species richness varies considerably along the latitudinal gradient of the Atlantic Forest, ranging from nine species in a seasonal forest in Rio Grande do Sul state (Weber et al. 2011) to 40 species in a regenerated forest in Rio de Janeiro state (Esbérard 2003) .
The Serra da Bocaina National Park (SBNP) is located in southeastern Brazil, and encompasses approximately 104,000 ha of Atlantic Forest (http://www.icmbio.gov.br/parnaserradabocaina/). This large remnant of Atlantic Forest is part of the "Bocaina Mosaic", which contributes to the connectivity among the region's protected areas (http://www.icmbio.gov.br/portal/mosaicosecorredoresecologicos/ moscaicos-reconhecidos-oficialmente/1869-mosaico-bocaina). Despite being located in an endangered biome recognized as a biodiversity hotspot (Galindo-Leal & Câmara 2003) , the bat fauna of the SBNP is poorly-known, as no comprehensive inventory is available, although Delciellos et al. (2012) did record 10 species in the park, including the endangered Lonchorhina aurita Tomes, 1863, in a snapshot survey of its southern extremity. This is likely an underestimate of the bat species richness of the SBNP, given the enormous diversity of habitat types found along the park's altitudinal gradient (http://www.icmbio.gov.br/ parnaserradabocaina/).
Data on the abundance, occurrence, and geographic distribution of species are of fundamental importance for the understanding of macroecological patterns (Rahbek 2005) , the assessment the conservation status of species (Jenkins et al. 2015) and the management of conservation units (e.g., Silva et al. 2018) . Six years on from Delciellos et al.'s (2012) survey of the mammalian fauna of the SBNP, which recorded 48 species belonging to nine orders, no additional studies of the park's mammals appear to have been published. During the four-year study presented here, an additional 14 bat species were recorded in the park, updating the total to 24 species, including Trinycteris nicefori (Sanborn, 1949) , which was recorded in the Brazilian state of Rio de Janeiro for the first time.
Material and Methods

Study area
Twelve capture-mark-recapture sampling sessions were conducted between June 2013 and December 2016 at four sites distributed along the RJ-165 state highway, which traverses the SBNP in the municipality of Paraty, Rio de Janeiro state, Brazil (Figure 1 ). Site 1 (23°12′19″ S, 44°50′17″ W, Datum WGS84; 1193 m a.s.l.; Figure 1 ) is on an old hunting trail with secondary vegetation at an advanced stage of succession, including some Pinus trees and vegetation of low stature characteristic of flooded areas, adjacent to a small perennial watercourse. Site 2 (23°11′39″ S, 44°50′27″ W, Datum WGS84; 1122 m a.s.l.; Figure 1 ) is also located on an old trail, ca. 2 m wide, which starts at the margin of the RJ-165 highway. This trail is also surrounded by secondary vegetation at an advanced stage of succession, with a closed canopy. As at site 1, there is a small perennial watercourse. Site 3 (23°11′06″ S, 44°49′47″ W, Datum WGS84; 800 m a.s.l; Figure  1 ) also has secondary vegetation at an advanced stage of succession, with a much larger perennial watercourse, steep terrain, several rocky outcrops, and a small plantation of banana (Musaceae: Musa paradisiaca L.) located next to a house. Site 4 (23°11′28″ S, 44°50′39″ W, Datum WGS84; 1050 m a.s.l.; Figure 1 ) is located ca. 800 from site 2 on the same trail, which terminates at a river. The samples were collected on the trail near this river, which is surrounded by secondary vegetation at an advanced stage of succession, with an open canopy. The region's climate has two seasons, a super-humid rainy season between October and April, and a drier season from May to September, but with no months of water deficit (https://pt.climate-data.org/). The sampling sessions were divided equally between the two seasons, with six sessions being conducted during the rainy season and six in the dry season. The mean annual temperature in the region is 23.3ºC and mean annual precipitation 2284 mm (https://pt.climate-data.org/). The vegetation is classified as dense montane rainforest (IBGE 2012).
Bat sampling
Bats were sampled using mist-nets on one to three nights at each site during each sampling session. The sampling effort varied due to climatic conditions, with no mist-netting taking place under heavy rainfall. On each night of sampling, eight mist-nets (9.0 m x 2.5 m, with a 33 mm mesh) were set at ground level along trails and clearings within the forested habitat. The mist-nets remained open during the first six hours of the night, after sunset. Capture effort was calculated following Straube & Bianconi (2002) The specimens captured were identified from their external characters, such as length of the forearm, coloration pattern, the morphology of the ears, tragus and patagium, and dental traits, following field guides and identification keys (Simmons & Voss 1998 , Gardner 2007 , Reis et al. 2013 . The sex and reproductive condition of all captured specimens were verified, and they were weighed (in grams) using a spring balance, measured (heady-body, tail and forearm lengths) with a digital calliper (0.01 mm precision), and marked with a numbered collar at first capture. The specimens that could not be identified in the field or died in mist-nets were retrieved, prepared, and conserved in 70° alcohol. The skull was extracted through the mouth opening and the specimens were deposited in the mammal collection of the National Museum (MN) at the Federal University of Rio de Janeiro (UFRJ). These specimens were identified through the detailed analysis of the external and cranial measurements, and the qualitative evaluation of diagnostic traits. Nomenclature followed Nogueira et al. (2014) . Species richness was estimated using Chao2, an incidence-based nonparametric estimator (Colwell & Coddington 1994) , using EstimateS 9.1 software (Colwell 2013) .
In the specific case of the Trinycteris nicefori specimen, 22 cranial and external measurements were obtained, as in Vizotto & Taddei (1973) , and compared with values found for the species in the literature (Sanborn 1949 , Simmons & Voss 1998 , Williams & Genoways 2007 , Rocha et al. 2013 . The geographic distribution of T. nicefori was defined as in the review of Rocha et al. (2013) . Two new localities for T. nicefori have been published since Rocha et al. (2013) , one in the Carboneras Reserve in the municipality of Livingston, Guatemala (Pérez et al. 2012 ) and the other from the Teles Pires River, in the municipalities of Nova Canaã do Norte and Itaúba, in the state of Mato Grosso, Brazil (Miranda et al. 2015) . As this species has an ample geographic range in the Americas, but a disjunct distribution in Brazil, where it is found separately in the Amazon region and the northern half of the Atlantic Forest biome, on the eastern Brazilian coast (see Williams & Genoways 2007 , Perez et al. 2012 , Rocha et al. 2013 , Miranda et al. 2015 , the distribution map presented here focuses only on the Atlantic Forest, in which the present study was conducted.
Results
Over the four years of the study period, the total sampling effort was 129,600 m (Table 1 ). These individuals represented 22 bat species belonging to two families, the Phyllostomidae (n = 19 species) and Vespertillionidae, n = 3 (Table 1; 192 individuals captured, while between seven and 16 species were captured at each site (Table 1) , with abundance and species richness being highest at site 3. Carollia perspicillata (Linnaeus, 1758) and Sturnira lilium (É. Geoffroy, 1910) were the most abundant species (Table 1) . The species accumulation curve (observed richness) and the species richness estimated by Chao 2 both reached the asymptotes at the sixth trapping session (Figure 4) . An adult male Trinycteris nicefori with scrotal testes (MN 81510) was captured at 18:30 h on April 12 2014, at site 3. This record extends the known geographic range of the species approximately 650 km to the southeast, and represents the first record of T. nicefori in the Brazilian state of Rio de Janeiro ( Figure 5 ). The pelage of the T. nicefori specimen was reddish brown or in a "red phase", with four bands in dorsal pelage, a first (basal) band which was pale, narrow, and inconspicuous, a second band dark brown, a third band, broad and light reddish, and a fourth band (hair tip) darker brown. The ventral pelage was slightly paler and tricolored. No dorsal stripe was observed. Externally the specimen lacked an interauricular band, the ears were pointed with broadly concave outer margins; the noseleaf had a narrow, pointed tip and its lower margin was smoothly confluent with the upper lip; the chin had a pair of smooth tubercles divided by a median groove; the third metacarpal was longer than the other metacarpals (IV<V<III); the second phalanx of wing digits III and IV were longer than the first phalanx of the same digits; the calcar markedly shorter than the foot (less than half the length of the foot with claws). In the cranium, the specimen had the rostrum not inflated; deep basisphenoid pits separated by a high and narrow septum; zygomatic breadth larger than that of the mastoid; inner upper incisors not chisel-shaped; lower incisors trifid; and both P3 and p3 reduced in size with crown almost flat and small anterior cusp (Table 2; Figure 6 ). The specimen also had a small, supernumerary central lower incisor, totalling five lower incisors and 35 teeth (Figure 6 ). 
Discussion
The 24 bat species now known to occur in the SBNP correspond to 20.7% of the Atlantic Forest species that may potentially occur in the region (Graipel et al. 2017) . As both the species accumulation curve and the estimated richness reached their asymptotes by the middle of the present study, however, additional species are unlikely to be recorded in the study area. Species richness was highest at site 3, which was the lowest in altitude, and had a small banana plantation. Banana is a resource rich in sugar (fruit) or nectar (flowers), and its availability can influence the presence and abundance of certain bat species, and consequently, their capture rates (Luz et al. 2015) .
The bat species richness recorded in the SBNP in the present study (n = 22 species; sampling effort [SE] = 129,600 m 2 .h) is consistent with the review of Costa (2014) , who found a mean number of 20.84 bat species in the conservation units of the state of Rio de Janeiro. Specifically, the number of species recorded here in the SBNP was . It is important to note, however, that any such comparisons between sites are influenced by a series of factors, ranging from the type of site (protected versus non-protected areas) and total sampling effort to the type of habitat and forest strata sampled, as well as the climatic conditions and moon phases during the trapping sessions (e.g., Aguiar & Marinho-Filho 2004 , Peracchi & Nogueira 2010 , Mello et al. 2013 ).
The present study adds 14 species to the inventory of bats in the SBNP, including three species listed as endangered in Rio de Janeiro state by Bergallo et al. (2000) : Dermanura cinerea Gervais, 1856, Platyrrhinus recifinus (Thomas, 1901) , and Myotis ruber (É. Geoffroy, 1806). Dermanura cinerea is a common frugivore that occurs in several habitat types, such as primary and successional forests, and forest fragments (Zortéa 2007) . Platyrrhinus recifinus is also a frugivore, and is found in primary and successional habitats in the Atlantic Forest, and in patches of humid forest in the Caatinga and Cerrado biomes (Tavares & Velazco 2010) . Myotis ruber is an insectivore found in a range of habitat types, including well-preserved and secondary forests, and forest remnants in urban areas (Reis et al. 2017 ). The study also obtained the first record of T. nicefori for the Brazilian state of Rio de Janeiro. This species is known to occur in several different habitat types, ranging from forests to farmland, but is normally captured at low rates in most faunal inventories (e.g., Genoways & Williams 1986 , Simmons & Voss 1998 , Rocha et al. 2013 , as in the present study, given that only one individual was captured. All the species recorded in the previous study in the SBNP (Delciellos et al. 2012) were captured again, except by Chrotopterus auritus (Peters, 1856) and Tonatia bidens (Spix, 1823). Delciellos et al. (2012) recorded 10 species with a sampling effort of 2592 h.m 2 in a single session in May 2011 (dry season). As the same areas (sites 2 and 3) and habitat types were resampled in the present study, new records of the species recorded by Delciellos et al. (2012) were expected, although it is unclear why neither C. auritus nor T. bidens were captured in the present study. The absence of these species here may nevertheless be related to specific features of their population dynamics or distribution within the study area. In particular, C. auritus appears to be more common in undisturbed forest habitats (Gorresen & Willing 2004) , rather than the types of environment sampled in the present study, given the proximity of the RJ-165 highway.
The most abundant species were C. perspicillata and S. lilium, which is consistent with the results of previous studies (e.g., Fleming et al. 1972 , Bernard & Fenton 2002 , Sampaio et al. 2003 , that have found a predominance of phyllostomid species in the Neotropics, in particular frugivores, such as C. perspicillata and S. lilium (e.g., Baptista & Mello 2001 , Mello & Schittini 2005 , Moratelli & Peracchi 2007 , Nobre et al. 2009 , Costa 2014 . The relative abundance of S. lilium in the SBNP may also be accounted for by the altitude of the sampled areas, given that this species tends to be more abundant at higher altitudes (e.g., Nobre et al. 2009 , Costa 2014 , Martins et al. 2015 . As for species richness, total abundance (n = 505) recorded in the present study was relatively higher than that recorded in non-protected areas at similar altitudes (e.g., Nobre et al. 2009 : n = 246), but lower than that recorded in the Rio das Pedras Biological Reserve, which is near the SBNP (Luz et al. 2011 (Luz et al. : n = 1228 . The characteristics of the T. nicefori specimen captured in the SBNP were highly consistent with the description of the species in previous studies (Sanborn 1949 , Simmons 1996 , Simmons & Voss 1998 , Williams & Genoways 2007 , Rocha et al. 2013 , except for the lack of a lightly-colored dorsal stripe. This trait nevertheless varies considerably among individuals, and is barely discernible or even absent in some individuals, while it is highly conspicuous in others (Starret 1976 , Simmons & Voss 1998 , Williams & Genoways 2007 . The specimen from the SBNP had reddish hair, which is consistent with the typical "red phase", rather than the rarer "gray phase" (Sanborn 1949 , Starret 1976 , and tetracolored dorsal fur, which is consistent with the description of Williams & Genoways (2007) . Some studies mention that the dorsal pelage of T. nicefori is tricolored (Sanborn 1949 , Goodwin & Greenhall 1961 , Simmons 1996 , Simmons & Voss 1998 , but this is probably due to the presence of a narrow, inconspicuous pale basal band that may not be observed by all authors. All the cranial and external measurements are within the range of those reported previously for the species (Sanborn 1949 , Simmons & Voss 1998 , Williams & Genoways 2007 , Rocha et al. 2013 .
Trinycteris nicefori can be distinguished from other phyllostomid genera by a set of morphological traits (see descriptions in Sanborn 1949 , Simmons & Voss 1998 , Williams & Genoways 2007 , Rocha et al. 2013 ). This species is most often confused with Lampronycteris brachyotis (Dobson, 1879) and Glyphonycteris sylvestris Thomas, 1896, which are similar species in size and morphology. However, in L. brachyotis (forearm length 38.3-42.5 mm), the fifth metacarpal is the shortest (V<IV<III), the calcar is similar in length or slightly shorter than the foot with claws, the inner upper incisors are markedly chisel-shaped and in line with canines, the basisphenoid pits are shallow, and the dorsal pelage is not banded (Simmons 1996 , Simmons & Voss 1998 , Wetterer et al. 2000 . In G. sylvestris (forearm length 37.0-44.0 mm), the fifth metacarpal is the longest (IV<III<V), the rostrum is notably inflated, P3 is not reduced in size, as it is in T. nicefori, but is slightly larger than or is similar in height to P4, and both P3 and P4 have slightly curved anterior cusps (Sanborn 1949 , Simmons & Voss 1998 . Similar to T. nicefori, however, the dorsal hairs of G. sylvestris have three (Genoways & Williams 1986 , Simmons 1996 , Simmons & Voss 1998 , Williams & Genoways 2007 or four (Sanborn 1949 , Goodwin & Greenhall 1961 
bands.
Trinycteris nicefori has an ample geographical distribution, ranging from Mexico to Brazil (see Williams & Genoways 2007 , Perez et al. 2012 , Rocha et al. 2013 , Miranda et al. 2015 . In Brazil, the species has a disjunct distribution, occurring in the north (Amazon) and on the east coast (Atlantic Forest) from Sergipe to Espírito Santo states (Rocha et al. 2013 , Miranda et al. 2015 . In addition to being the first record of T. nicefori from Rio de Janeiro, the specimen collected in the present study now represents the southernmost record of the species ( Figure  5) . The known distribution of T. nicefori indicates that it is totally absent from the Brazilian Caatinga and Cerrado biomes, indicating a preference for mesic environments, which may reflect an intolerance of arid habitats or, possibly, the reduced bat sampling effort in these environments (Rocha et al. 2013 ).
The present study has updated the list of bat species known to occur in the Serra da Bocaina National Park, which is part of one of the largest remaining continuous tracts of Brazilian Atlantic Forest. Additional inventories, especially at poorly-studied Atlantic Forest sites, combined with environmental suitability analyses, and taxonomic and biogeographic studies, are urgently needed to elucidate the distribution of many Brazilian bat species, such as T. nicefori.
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